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AB Nucleic acid vaccines represent an attractive approach to generating 

antigen-specific immunity because of their stability and simplicity of 
delivery. However, there is still a need to increase the potency of DNA 
vaccines. Using human papillomavirus type 16 E7 as a model 
antigen, we evaluated the effect of linkage to Mycobacterium tuberculosis 
heat shock protein 70 (HSP70) on the potency 

of antigen-specific immunity generated by naked DNA vaccines. We found 
that vaccines containing E7-HSP70 fusion genes increased the frequency of 
E7-specific CD8+ T cells by at least 30-fold relative to vaccines 
containing the wild-type E7 gene. More importantly, this fusion converted 
a less effective vaccine into one with significant potency against 
established E7-expressing tumors. Surprisingly, E7-HSP70 fusion vaccines 
exclusively targeted CD8+ T cells; immunological and antitumor effects 
were completely CD4-independent . These results indicate that fusion of 
HSP70 to an antigen gene may greatly enhance the potency of DNA vaccines 
via CD8-dependent pathways. 
CT Check Tags: Animal; Male; Support, Non-U. S. Gov't; Support, U.S. Gov't, 
P.H.S. 
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AB In this study, we explore a potential vaccine for human 

papillomavirus (HPV) -induced tumors, using heat 

shock protein as an adjuvant, a peptide vaccine for 

safety, and adeno-associated virus (AAV) as a gene delivery vector. The 
JpHJr?^^^ 3 .^ 15 ^ b ? constructi ng a chimeric gene which contained 
HPV type 16 E7 cytotoxic T-lymphocyte (CTL) epitope DNA (M. C. Feltkamp 
H.L Smits, M. P. Vierboom, R. P. Minnaar, B. M. de Jongh, J. w. 

<L3.<L<LM 2249, 1993) fused with the heat shock 

protein gene as a tumor vaccine delivered via AAV. Our results 
demonstrate that this vaccine can eliminate tumor cells in syngeneic 
animals and induce CD4- and CD8-dependent CTL activity in vitro. Moreover 

indurH^ kn ° CkOUt " iCe W±th diSt±nCt T " Ce11 deficiencies confirm till' 
CTL-induced tumor protection is CD4 and CDS dependent. Taken together, the 
evidence indicates that this chimeric gene delivered by AAV has potential 
as a cervical cancer vaccine. * 
CT Check Tags: Animal; Female; Human; Support, Non-U. s. Gov't 
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TI Progression from papilloma to carcinoma is accompanied by changes in 

antibody response to papillomavirus proteins. 
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AB Cottontail rabbit papillomavirus induces benign tumors, 

papillomas, in rabbits which progress at a high frequency to malignant 
tumors, carcinomas. Cottontail rabbit papillomavirus therefore 
provides an experimental model for oncogenic human papillomaviruses. The 
nature of the antigens recognized by the host has not been identified at 
any stage of tumor development. Here, we characterized the humoral 
immune response to viral antigens in cottontail and 

domestic rabbits at the papilloma stage, in domestic rabbits at the 
carcinoma stage, and in animals in which papillomas had regressed. 
Antibodies to linear epitopes were identified by Western blotting 
(immunoblotting) with bacterial fusion proteins, and evidence for 
recognition of conformational epitopes was obtained by 
immunoprecipitation. An immune response to the 
early proteins El, E2, E6, and E7 was detected only in a 

fraction of the animals, and all animals were negative for E4 and E5 . The 
response to E6 and E7 peaked around 7 months and then decreased, while 
that to El and E2 remained level after an initial raise. The antibody 
response to structural proteins was low at the papilloma stage, and 
antibodies to LI recognized predominantly conformational epitopes. As 
papillomas progressed to carcinomas, there was a drastic increase in the 
response to LI and L2, suggesting a change in interaction between 
virus-infected host cells and the host's immune system. 
CT Check Tags: Animal; Comparative Study; Support, U.S. Gov't, P.H.S. 
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AB OBJECTIVES: It has been shown that heat shock proteins (HSPs) protect 
cells from death caused by various noxious stimuli. Overexpression of 
HSP70 seems to be related to hormonal regulation of cell proliferation 
and/or down-regulation of sex steroid receptors. Wild-type p53 has been 
reported to repress HSP7 0 gene expression. It has been shown that mutant 
p53-HSP70 complex is highly expressed in cancer. However, the relationship 
between HSPs and steroid receptors or tumor suppressor gene products has 
not been well understood in uterine cervical carcinoma. This study was 
undertaken to examine the expression of HSP70, estrogen receptor (ER) , and 
p53 in carcinoma of the uterine cervix. In addition, we analyzed HPV 
infection status and compared it to such immunohistochemical parameters. 
We also analyzed the relationship between these biological products and 
their clinicopathologic characteristics. METHODS: Paraffin-embedded tissue 
sections were obtained from 84 patients with carcinoma of the uterine 
cervix. Expression of HSP70, p53, and ER was evaluated by 
immunohistochemical staining using anti-HSP70 monoclonal antibody 
(SPA810), anti-p53 (BP53.12), and ER1D5 antibody, respectively. PCR HPV 
detection was done by dot hybridization method. RESULTS: Positive staining 
of HSP70 was detected in 73% of the cases. HSP70 positivity was 
significantly higher in stage I cervical cancer than in stages II-IV (P = 
0.02). This was associated with neither tumor size, lymph node status, 
parametrial involvement status, nor tumor markers (TA-4) . Furthermore, 
there was no significant correlation between HSP70 positivity and the 
expression of p53 or ER or HPV infection status. CONCLUSION: These data 
suggested that HSP70 positivity was frequent in uterine cervical cancer, 
especially in the early stages. However, this was not significantly 
correlated with clinicopathologic characteristics nor with the expression 
of p53 or ER nor with HPV infection in carcinoma of the uterine cervix. 
Copyright 1999 Academic Press. 
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Heat shock protein genes are induced by 

various kinds of stress. Besides stress, the heat shock family gene hsp70 
has been shown to be induced by growth-stimulating agents sul as the DNA 

IncoLra CO ?SrkSa S H an ^ TT * f ep ° rt cl « in * ° f * ™"<^ St 

encodes a 1UU kDa heat shock protein-related 

polypeptide as a human papillomavirus oncoprotein E7-inducible 
gene. E7 induces expression of this heat shock 

! fc leVSl ° f ™ A s y nthesis - Moreover, the induction of 

cms neat shock protein-mRNA was dependent 

bLSna C ?o S ^ Ved ^ gi0n 2 / f u the E7 P rotein ' which is essential for 
binding to the proteins of the retinoblastoma family. 
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